(19) 



(11) Publication number: 2000319258 A 

Generated Document 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 2000057016 



(22) Application date: 02.03.00 



(51) Intl. CL: C07D211/32 A61K 31/445 A61K 31/451 

A61K 31/4523 A61K 31/4525 A61K 31/454 
A61K 31/4709 A61K 31/517 A61K 31/55 
A61P 25/28 A61P 43/00 C07D401/04 
C07D401/06 C07D401/12 C07D405/06 
C07D413/06 C07D417/06 C07D498/04 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated 
contracting states: 



03.03.99 JP 11055755 
21.11.00 



(71) Applicant: EISAI CO LTD 



(72) Inventor: 



IIMURA YOICHI 
OZASA TAKASHI 
YAMANISHI YOSHIHARU 
SUGIMOTO HACHIRO 
TAKEUCHI YOSHIO 
SHIBATA TETSUO 
SUZUKI EMIKO 



(74) Representative: 



(54) FLUORIDE OF 4- 
SUBSTITUTED PIPERIDINE 
DERIVATIVE 

(57) Abstract: 



PROBLEM TO BE SOLVED: To 
obtain the subject new compound 
useful as a medicine, specifically an 
acetylcholinesterase inhibitor and 
more specifically a preventive, 
therapeutic and improving drug for 
senile dementia, cerebrovascular 
senile dementia and hyperactive 
attention deficit disorder. 



(PHabr 



SOLUTION: This fluoride is a 
compound of formula I [R1 is a 
group of formula II (R3 is H, OH or 
the like: m is 0-6; n is 1-4) or the 
like; R2 is a group of formula III (ring 
A is benzene ring or a heterocycle; 
R5 is H, nitrile or the like; q is 0-5) 
or the like; except 1 ~benzyl-4- 
[(5,6-diethoxy-2-f1uoro- 1 -indanon)- 
2- yl]methyl-piperidine (salts or the 
like)) e.g. 1-benzyl-4-[(5,6- 
diethoxy-2-fluoro-1 - indanon)-2-yl] 
methylpyridine. The compound of 
the formula I is obtained by 
fluoridation of 4~substituted 
piperidine derivative of formula IV 
{R1 1 is a group of formula V or the 
like; except 1 -benzyl-4-[(5,6- 
diethoxy-2-fluoro-1 -indanon)-2- yl] 
methylpiperidine). 
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>8L bn-;Hg, -Y5#y-;HB, 
?r^m h>;r7-;i«, trysts, 20 Ut2 5] 

3S V by ^ iJ>m. 7-h7bFn77>I, f-^tF 

[o 0 3 1 ] ffrfER'tcte^r, lAt^^n^ rg^ 

1) rs^^Ll 4Jt9f«Km«Sj iLttt, M 

**lttl>U4ffl£ttfl««. -a«*fcB=aiB5©5 
ft^ll 4*5f«saBBBbW*tf6ti, Wx.« CD b* 
by^>, fy^>, b'ya^x b^ 
>, b^y-;u. -Y = 2V-;k -f>K-ii/, -Yy-Y> 
K-;k <4>vvts>* y*y>, -Y>2V-;k *yy 
-Yy*yy>, t^y^>, ?£^>, ^y^y 
+ y*u-y>, *i*W>> ^>>y y y^-y 40 
/^7h yr>?>, t^^yfj^, y^ 

>, -^ys^x 7it>Fay>, y^^->>^cD 

^>mm<D^mn^mmmmm: c» y^>, tr* 
> v y^a^>^t'7> 4 ^>777>, -Y y^>yy 
7>«9©«S^#l}aH8B: (4) f77-;k -/ 

;k y^y^r^>, Yv+f^W y?if> % y* 
y*m;>, f^yn^-^-y-y-ji/, -Y^^v^yy- 50 



(9) «fBB 2000-319258 
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;k ^xyy^> v 7DfD-Jk by K**1^>IB 

*> 6 a« n * 1 * rn*©^ ^ a M^r-g& $ ntcm t* 

^1* r5ftl»L 1 0*^#j£1M8Rj iim 
10 tftrnys/x bay>, txy^> t b^^x -Y 
* yyy b77v^>, -y 5 yy y> ? >, *)iy* 
y>, fF7tFPt7>, r^y^>, ^3^>^>, 

***** 7WU*, x>;v>^Ff 

3) ^Atit^ #£o< «-^>-fe*>, try^>. 

t , 'J^> > b*y^^>. fcf bf^ys/> % b*^ 

^>>>, <*;i/y* y>srr*s. 
C 0 0 3 2 ] ( I ) ocbivr, R 2 <b ir»^ L 



Ut2 6] 



"la 



[fb2 7] 



CSi*. R s fccfc^a«H5ffS^^c|pI^»^^To )r 

mztizm-obz. tctcL. a < 1 ) rgbsn54- 

g^b*-^ y ^>R«#7 vYBft*. i-^>^;i/-4-[(5,6 
-^y h * ->-i-^ > ^ y >)-2--Y ;U] y b'-^ y ^> 

[0 0 3 3 ] Bffie^; ( I ) tcfe^^R l fcJ:o*R a 

r j <b uri*ttfi[or#jaiK«^< s^tjM^c t38*r 

fe&C* (tctcL. i--^>^;U-4-[(5,6-^^ h + i'-i-Y 



(10) 



17 



(1) l-^>^^-4-[C5,6-> ? X b Jlta-l-J 

>#v»-2— Y;i/]^^;i/t*^>;^>, (2) i-^>> ? ;U- 

4-[(5,6->^ h ^v_2-^;U^U-l--r >)-2-^ 
;U]fc*^VS>>, (3) l-^>^;l/-4-[2-[(5,6-^^ h + 

->-2-^;l/^-p-i--f > 2V >)-2--OU]x^;i/] b-^ 'j 

(4) 4-[(5,6->^ h^v^-^U^U-l-Y >£V 
>, (5) 4-[(5,6-y> h + ^-2-:7;l'tfn-i-*/>#V 
(6) l-^n^i^l/j* ^;|/-4-[(5,6-^y h^^-2-^ 10 

;i/*p-iW>#v>)-2--Oi/;M ^jut^u (7) 
4-[(5,6-v^ h+^-2-?;u*P-i-^>£V>)-2->( 

^;l/-l-(l,3-^:**V "7>-2~^Jb)^^;Ut:^'; 
(8) l-(4-^>> ? ;l/^ + ^'^>^;l/)-4-[C5,6-> ? 

y h^->-2-^;^^^-l-^>^^>)-2->r>'^]^^>'^b• 

^»;^>, (9) 3-(l--^>^;bb: , ^»; ^>-4-^Jl^)-2-^ 

;U^n-i-(2,3,4,5--r h^b Fn-iH-i-^>Xr -fe'f> 
-8->f )\s)-i-y"a/*s>, (io) 3-(i--^>^^f-^y^ 

>_4_^il/)-2,2-^^ ;U^U_i_(2,3,4,5-r h ^ b FP- 
lH-l-^>X7^f>-M^)-l-^DAV>, (11) 5,7 20 
-yt Kn-3-{i-7J^P-2-[i-(7 ;nx;i,y ^;l/)-4-b* 
^ y ^ x ju ] x ^ }-6H- b* n a [4 , 5- f ] -l , 2 --^ > X >T v 

^^rW-)l-6-^ry, (12) 5,7-^b FP-3-{l,l-^7 
;(/:* P-2-[l-(:7 i^JM ^;l/)-4-b*^ y ^x;u ] x ^ 
;U}-6H-b'DD[4 I 5-f]-l,2^>X>f V * + 

(13) i_(2-^ ^;W6--<> ^/^ r y 'J ;I/)-3-[l- 
(7 x x;W ^;U)_4-b*^ »J i/^;b]-2-7;^P-i-7'a 
(14) i-(2-y ^;k&-^>y?7 x /y;i/)-3-[i- 
(^ xxjl/y ^;U)-4-b*^ 'j ^x;i/]_2, 2-^*7 a-i- 

7'PAV> 30 

[0034] *fc#»ga«:*jtts r^s^^ccitg^n 
y>ft**«* ; fsattt. mm, mmmmm, »; >^ 

>*;MO»ffi % x#>*;l/*>gffi, -^>^>X;U^ 
>^t&, h;l/x>x;i/^>^ v #>:?t-x;u*>^ 40 

x^;bT5>S, 7*P#>f>tg, b* ^x^^- 
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tt«fl©2fSK: ct^r i>m& pJtlr & scitti^ir 

[0 0 3 6 ] 4 - g& b'^ U g£ >gf zgte<D 7 y 8RJ t 
«jtH!WHIB6 4-7 9 1 5 1 ^<2>$g (EP-2 96 5 
6 0 -A , 5- 1 40 1 4 9#£$B 

(EP-48707 1 -Alffi«) , #^¥6-5 0 
0 7 94^, »*¥6 -5 1 0 7 8 8^£3B> 4$« 
¥6-5 0 89 04^^ ^13^5 -2 7 9 3 5 5^ 

- 3 2 o i eomm. ^mw-e - i i 

6 2 3 7#4^*4l>tt#HPF6-4 1 0 7 O^fS^ 
[<t2 8] 

r"-^Jn-r* (ID 

[ffc2 9] 

[6a x "-| 



06" 



(ft 5 ), 



CXK" 



(5£*. R 3 > R 4 . 
[ft3 0] 



r-asn-5,*s^(iH?ie^ii{i:[3is^*^-ro > 

mat, £-fi&mtix.m2i*. ^-ey vmmtm& 
[0037] HtriESiSffitcfeor. ff-rstsi ur 
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^l/^'J;b)r$F, n-^Jby *"5A, 'j^AS^ 
V^DW5 F\ * h ^AT^ h\ *3R{t^ h y 3 

y^A • t-:/F*^F\ jKBMb^hy^A, TfcBMtay 

5 K (NFSI, CAS^^S-^: [133745-75-2]) , 3-is2U 

^ * -2-7 ;u * a -2 , 3->> ;U-i , i->> * 

+ K-l,2-^>X^y^TV r -;l/ (CMFT-F, [SI: [18680 10 
6-24-6] [196106-79-3] ) , 2-7 P -3, ?)ls-2 , 
3->>fc KP-l,2-OX>fy^7^^ 1,1-^**^ K 
(CAS^S-^: [124170-23-6]) , >>X^;l/T 5 ^ffilt 
F'J^WjF (DAST, |p| : [38078-09-0] ) , N.N-^X 

^;U-i f i,2,3,3,3-^^lt^;i/^a^u f;i/T5 > 
S\\VtM) > ^sr^fc**. ^ F^t^+^tv^x^a:? 

■tf>*j|/#W = F\ 3-->^n-^^>';l/-2-7JU^a-2, 20 
3->? t Fo -3-^ 7^-1,1-^* * F -1, 2-^> XAV 

? r fl» * £ i >k* 2-7 ^- a -3 , 3-V> y ;V-2 , 3-^ t 
F p -i, 2-^> X v *T i, 1-^* * > F *s* irf 

»jcc»Lr^^&fe©r*h«»tcRS3 titter. 
M^Kf F7bFP7 7>cmF), 1,2-^p* F*^x£ 

>(DME, X^b>^'Ja-J^fjl/X-^) 1 

;l/x-f;K AV7'xx bVI/x—fvk ^t^x— *r;k 

l,3->^*1f>, l,4-> ? ^+if>, 1,3-^^^V^>, 
"<>-te*>, F;Ux>, ^>b>, v^P^^I^X n--^ 30 

[0 03 8 ] «±##«WK:«4fb£«j ( I ) <D«jft# 

( i ) f$7 v-»t Lxnhti&m&te. mmoit^m 

( 1 ) mmux^x fe±^tt©ttlBcc*iS«:seor« 
8W-4c±#r*4. *fMBfc«4fb£tt ( 1 ) icon 40 

ISA* ^nvF^7^f) *fflc^*ciccj:0»i( 

(2) ^•fe5*t**»«-r&. 

[0039] *»9j«:ffa^fc^«! ( 1 ) a, «ffl^nr 

c***tt«cj:0«ffh ftScSFU. ffittfflL Xtftffh j«9tt 

SL *^;HW, FD-m ©A^L ^ so 




2 0 0 0- 3 19258 
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*l &mm, kirn. ir«W3«, *kjw. ^ 
sra. iub*L wKflataL nwsttsi ptmmm, bur 

HJf^^^ ^ -f >^©^b*S ; ^ F 

; j/«j3>«Ii ; i/'j3>i ; jj*y**j/x 

n'J>IMxxf;k i/>y^t^ 
>I§WMxx^;b v #y**^x^l/>«ftl>*Lft 
^■Jt+vx^u^yt^^ofu^yn^ ^n^< 
y v-^oWffiri14S»J ; t Fp+^x^jI/p-x, 
#yr^yjm. *^^+^tfxjb^y^- % jk»jx^ 

U>^»;n-;i/, tKU ex;Ub"P y F>, 

^air©fi«iTJi/3-^ ; ^y-fey>, ^afu>yy 

^tl, 7>-F-;k VJUfcr*K neSH2;un-x k H 

BWb^-f*aw js^WiitB, «*tf#y^ 
>l<y trx;vx--r;t', ^ ^;Hz;un— 

x^;H2;bp-x, T^b'T^A, h^7y>h, -fe*^^ 
> 4 ^^^^ t Kpf^7'a tVU^^;H2;l/n — 

t: FP^i/7*o f;H2;i/P— ^y^fpy 
F>, *y ^Pb"u>^y p-;i/ • ?j<yt^>x^u> 

K»^^"5A, KM^KlR^hy^A, ^x>M*^^ 
^A, f^^F'JX ttJltftrisj 
p-X • ^;l/^>^A^ v i#^JcbUr«, Fi^^Xf* 
ry>»7W^A t ^yx^i/>^y3- 

337^ 5?#tst, mis, 



(12) 



21 



immzti-r. £*)Wk-rzct&x%z. t& 
ttmmtic&tcv&m-rzmmimtbxa. mm 
a. mm^ffa. im&mcm-g&mztiz&mjjmz 
m^zctfrnimx&z. &m-?zmfimM±LxM:& 
facet*, mz.imtetyitii, xxtm ? » * 10 

)S14?riJ. ';>BIKS. TJl-rn-.iMg. ^ffir;l/3-^ 

^ tc mm § ha i >. * ftssicjt, ox fMmmim*?} 

m*i> ijythfti ^p^m ba-?ffl. ®AS1 

^?pj. ^^j. u-is*>mtet<»mti,xmm{t 

sw, *ei#©*is. te^mm ■ m<D 

mm. izmcDMWfttimmmitmcxm-Mm&ct&x 

[0 04 1] HTKit##{»l, USSFII ( 3 

Wfcm*u^w*in^x*ftw*wckm^mm?z>tt 40 

[0 042] ##Fd 1 
Ht3 1 ] 



H3CO 
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MF) lOml&tigfgU h 'Jx^JbT ^ > 0.96ml (6. 92mmo 
l)<b2-^'n« : €:y ^;l/-l,3-i/**V ^> 0.43ml (4. 13mmo 

^ ; 37%) 

IjL^; 125-126°C. 

^WR^OOMz^DCla) ; 5" (ppm) 1.27-1. 56(4H,m). 1.6 
4-1 . 78(2 H , m) > 1 . 91 (1H , ddd , J=4Hz , J=8Hz ,3=13. 6Hz) , 
2.09(lH,ddt J=2.8HzJ=5.6HzJ=11.6Hz), 2.58(2H,d,J 
=4.4Hz) v 2.67-2.75(2H,m) v 3 . 02 (lH , bdt , J=3.2Hz, J=7. 
2Hz), 3.24(lH,dd,J=8Hz,J=17.6Hz), 3 .84-4.00(4H, 
m), 3.91(3H,s), 3.97(3H,s), 5.02(lH,t f J=4.4Hz), 6. 
86(UH,S), 7. 17 (Oh, s). 
ESI-MS : m/z = 376(M++f ) . 

[0043] m^m 2 

l-(3-->T^^>> : ;t')-4-[(5 t 6-> :; y h=^->-l-^>^y 
»-2->f >±1* ±& b'^ V 2> 
C{b3 2] 



HaCO 
HjCO 



4-[(5,6-> ? ^ h 1^>-i--Y »_2-^;U]y 

0.60q(2.07mmol)^:l,2-> ? ^aPX^> lOml&C 
Tg^L, 3- > >7>'^>X7^ft K 0.30ml (2. 29mmol) 
£Jjnx./t 0 ^6CC&^^ 0.18ml(3.16mmol)i h'jT-feh 
+ ^**{fc*-5*^ h U 0.66q(3.11mmol)^:^^ 

mm-r h 60miififo«{t^ h y a*« 

?g eomi KTgfc#L/c 0 ft*KMgSQ,)». SEEifttBur 

1 H-NNK (400Mz:CDCl 3 )5 , : 1.29-1.41 (2H,m), 1.47-1. 
58 (lH.m), 1.60-1.78 (3H,m), 1.88-2.05 C3H,m), 2.6 
7-2.74 (2H,m), 2.80-2.89 (2H,m), 3.25 ddJ=8H 
Z,J=17.6Hz), 3.51 (2H,s), 3.91 C3H,S), 3.96 (3H, 
s), 6.86 (1H,S), 7.17 (lH.s), 7.39-7.50 (lH.m), 7. 
52-7.70 (3H,m). 
ESI-MS : m/z = 405 (M+H* ) . 
[0 0 4 4] m^M 3 

4-[(5,6-^ h^->-i->f >y>»-2->f^] > 3^-1- 
Mb3 3] 



4-[(5 ,6-^y h *^-l--/ > *y >)_2-/;l/]y ^;Ub'^ 

1.00q(3.46mmol) ; S:N,N-> J y ^W^A7 5 K (D 50 



H3C0 
H3C0 



(13) 



23 



£f#/c 0 (JR* ; 62%) 
1 H-NMR (400Mz:CDC1 3 )^ : 1.29-1.58 (3H,m), 1.64-1. 
70 (lH.m), 1.72-1.79 (lH.m), 1.80-1.96 (2H,m), 2.0 
4-2.13 (2H,m), 2.67-2.75 (2H,m), 2.88-2.96 (2H,m), 

3.24 (1H, dd,J=8Hz,J=17.6Hz), 3.65 (2H,S), 3.91 
(3H,s), 3.96 (3H,s), 6.86 (lH.s), 7.14-7.17 (UH, 
m), 7.17 (lH,s), 7.43 (lH,d, D=8Hz) , 7.65(1H, dd.J 
=2Hz,J=7.6Hz), 8.54-8.58 (DH.m). 

ESI-MS : m/z = 381 (MfH* ) . 10 
[0 04 5 ] ##WI4 

i-r2-(t-^^;l/^ g x y ^;U-^>>? 

)l ] _4_ [ ( 5 , 6-^ ^ h ^ ->-!- )-2- JU ] J ^ JU 
[ffc3 4 J 

K»CO 



DTBDPS 



f#/c c (JR^;94%) 20 
1 H-NMR (400Mz:CDCl 3 )^ : 1.00-1.10 (lH.m), l.UL (9 
H,s), 1.20-1.28 (lH,m), 1.32-1.46 (UH.m), 1.48-1.5 
5 (lH.m), 1.55-1.63 (2H,m) f 1.79-1.88 (3H,m) , 2.62 
-2.71 (4H,m), 3.20 (lH,dd t 3=8Hz, J=17.6Hz) , 3.32 (2 
H,s), 3.91 (3H,s), 3.96 (3H.S), 4.94 (2H,s), 6.85 
(lH.s), 7.17 (1H.S), 7.18-7.46 (9H,m) ,7.65-7.73 (5 
H,m). 

[0046] ##^5 

4-[(5,6-^y h^->-i--r>y^»-2-^;i>]^^;i/-i- 
(2-fc FPt->^ g2k^kj£ikl^2L!j 2k. 30 
[fb3 5] 



H,CO 
H3CO 



on 



4 rf# e> ft tc 1- [2- ( t-:/ * ;l/ ^ 7 x ~ jl is y ;U * 
^;i/-<>^;i/]-4-[(5,6-^^ h =^>-i-^>2V 
>)-2-Y^]^ ^Jl/fc^y ^>0.10q(0. 15mmol ) £ THF 5m 

23ml (0 . 2 3mmol ) *fln * fc. r 4 5#ffflffi}$ 0 7ef£ , 

e*^;H*©«mfc^ft22mq*#fc. (iR* ; 35%) 

1 H-NM* (40CMz:CDCI 3 )S : 1.20-1.35 (4H,m), 1.55-1. 
68 (lH,m), 1.70-1.79 (2H,m), 1.86-1.95 (lH,m), 2.0 
3-2.13 (2H f m), 2.63-2.72 (2H,m), 2.91-3.00 (2H,m), 
3.23 (lH,dd,D=8Hz,J=17.6Hz) l 3.59 (2H,s), 3.90 (3 
H,s), 3.96 (3H,s), 4.60 (2H,s), 6.84 (lH,s), 7.16 
(1H,S), 7.19-7.37 (4H,m). 
ESI-MS : m/z = 410 (MfhT ) . 

[0 04 7] mmmS 50 



12 00 0-3 1 9 2 5 8 
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;U]-4-r(5,6->^ h^->-2-^;b^P-l-^>^y »-2- 

Ub3 6] 



KjCO 
H 3 CO 



#^l5-cf#6n/c4-[(5,&-^^ h^>-i-r>2v» 
SWMfc£1»*»fc. (JR* ; 58%) 

1 H-NMR (400Mz:CDCl 3 )5" : 0.95-1.20 (2H,m), 1.47-1. 
65 (4H,m), 1.75-1.86 (2H,m), 1.90-2.01 (lH,m), 2.5 
5-2.65 (2H,m), 3.19-3.34 (lH,m), 3.24 (lH,d, 3=4 .8H 
z), 3.29 (2H,s), 3.91 (3H,s), 3.97 (3H,s), 4.92 (2 
H,s), 6.82 (lH f s), 7.13-7.47 (9H,m) f 7.20 (lH,s), 
7.63-7.72 (5H t m). 

[0048] mnm 7 

l-^>^^-4-[[[5,6-> ; -(l-^P bVU^^-»]- > 
ffy >1_2-^^1^ ^;Ub^< 0 isls 

ML3 7 3 



3-(3,4-^b FO^^x^.Jl'P'Dh't^-h 
19.8g(0.10mol)2:DMF 200ml&C*gft?U ^K#U^A33. 
4q(0.24mol)il-^*n bMl/3 — K 23 .6ml (0.24mol)^r 

m/c c i5<rcccr5Bsra«#ofc», ^s^rft^u, 

lt^X^;I/800ml^:ttl^., iS^P^b^ h »;^A7KS^800 

mix3tcrgt^u/c 0 K«KMqso,m MffiS8lurffe> 

<fc^»15.6q*»fc. («* ; 58%) 

±IB^^JH5.6q (58.0M)1)^THF 100mlCCgS?L , IN* 
WtitT h U ^A*^70ml^JJD^, a^F^^MflfeO 
/c 0 Ma^r*ffi^L/ca«ffigffiO, 7K500ml^r»D^, 

/n-^*tf>*>6«l§fiLT, afel§»13.2q*»ft:. 
(lR^ ; 89%) 

±fa^l3.2q (51.9mol)^«^>-fe*>200mlCC?§ft?L, * 
^fb^ * ^;H5 .lml (0. 207mol )^rflO A , 3V$mm&MWt U 
/Co *ja*rtt»L/c«^««L»64iA:3aBf*l,2- 
^aai^> 500ml CcgflS U , mtT >l> 5 x ^7 a s . 30g 
(62.2rrmol)^fl0x./c o {fC(,CXimmMWUtc'& s tM<50 

JB*ftWKSWc*^ h y ^ A*^® 500ml ilSfD^b^ 
hV^A*«« 500ml tcri5t^L,/Co fgj»CMceQ,)f*, 



(14) 



25 



±IB^S 5. OOq (20.Unmol)£THF 50mlCC?gB?U 

is )l -4-7^)1 $ )l f ^ l? y > 5 . 73q(28 . 2mmol)<DTHF 20ml 

t®t&±28%f b 'J h^f F4.27q(22.2mmol)CDTHF 

iomassR*ai*fc 0 ^Stcr3B#p^s^U/cf*, »Kx 

300ml te«l&ffc± h y ^ A*SM300mlX2 

«a*»Mx^;i//n-^*if>*i6w*sauT 1 awe 

felSS5.53g6f#;fc. (iR^ ; 63%) 

FAB-MS : m/z = 434 (M+fT ) . 10 
±fBiSS3.00q(6.92mmol)^"mF 7QnlCCi6jRL, 10%^ 
2^A«*0.3g*JJD*., l-SflfflSflflrEEKr**!!^ 

ft£»2.20g&»fc. <JR* ; 73 %) 

1 H-NNR (400Mz:CDCl 3 )^ : 1.04 (3H, t , 3=7. 2Hz) , 1.07 
(3H, t, 3=7. 2Hz), 1.24-1.45 (3H,m), 1.45-1.57 (1H, 
m), 1.64-1.77 (2H,m), 1.80-1.95 (5H f m), 1.95-2.07 
(2H,m), 2.63-2.72 C2H,m) , 2.88-2.97 (2H,m), 3.20 20 
ClH l dd l 3=8Hz, 3=17. 2Hz), 3.54 (2H,s), 3.97 (2H,t,J= 
6.8Hz), 4.03 (2H,t,3=6.8Hz), 6.82 (IH.s), 7.15 (1 
H,s), 7.15-7.38 (5H,m). 
FAB MS : m/z = 436 (MfH + ) . 

[0049] mmm 1 

!-^<>i>)l-A-[C5 t 6-iyX. b^r^-2-y U-l-J > # 

y»-2->f;vi^^^b^y ^> -_mgm 

Ut3 8] 

«T©SJ£ttS*»HaTtT-3^:. i-^>v ; ^-4-[(5,6 
-^h+ ->-i-^ > # y > )-2->f ;U] y 7^ f ^ y ^ > 

0.20q(0.49rnmol)3r7* h ^ b F O 7 7 > (JHF) lOmKC^ 

jbu -78°cccj^aia, i.oM-y^A . t*xchy^^ 

;l/-> y ^)T ^ F/THFffiSK 0.59ml(0.59rnrnol)£&AO 

-78°CK:?££PU W-7Jl/^P^>-if>X;l'^>^ 5 K 0. 
23q(0.73mmol)<DTHF 2ml?g7&£&AL'/Co -7S"CiPh 

-£A**«30ml*»I*> ^X^Jl/30mKCTjfiWL, 40 

/c 0 WfSJf £&fn*&fb^ h y »>A**«30mitcri5fe» 
U $£«(Mgso 4 )f& WE«»ur#fcj»a*^y*y 

«fc^«l©»ll* 0.12q£f#/c o (JR* ; 57%) 

ff/Co 

Rb£ : 195-198°C . 50 



12 0 0 0-3 1 9 2 5 8 
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1 H-NMR(400M2,CDa 3 ) ; 8 (ppm) 1.47(3H,t, 3=7. 2Hz). 
1.52(3H,t,3=7.2Hz), 1. 70-1. 78(lM,m), 1.86-1.96(2H, 
m) v 2.00-2.23(4H,m). 2 . 56-2 . 74(2H,m) v 3.l6(lH,dd,3 
=9 . 2Hz , 3=17 . 2Hz) . 3 . 28 (1H , dd , 3=17 .2 Hz, 3=21. 6Hz) % 
3.43(2H,dd,3=12Hz,3=20HzX 4. 10(2H,q, 3=7. 2Hz)> 4.1 
2(2H,s), 4.18(2H,q,3=7.2Hz), 6.77(lH,s), 7.12(1H, 
s), 7.40-7. 50(3H,m), 7. 55-7.65(2H,m) v 12.32(lH,b 
S). 

ESI-MS : m/z = 426(M+FT ) . 
[0 05 0 ] mi&M2 

1-^ > jy)V-A-[ ( 5 , b ->-2-y P -l->f > 
Ub3 9] 

0 

HjCO 



t#/c 0 (iR^ ; 84%) 

^NNRCSOOMz.CDClj) I S (ppm) 1.14-1. 30(2H,m), 1.5 

0- 1.63(lH,m), 1.89-2.07(3H,m), 2 .10-2 .20(lH,mX 2. 
83(lH,bd,J=llHz), 3.00(lH I bd,3=llHzX 3.10ClH,dd,3 
=17.5Hz,3=23.5Hz), 3 .40(1H, dd, 3=llHz, 3=17. 5Hz), 3. 
49(2H,s), 3.90(3H,s), 3.98(3H,sX 6.83(lH,s), 7.17 
(UH,sX 7.20-7.32(5H,m). 

ESI-MS : m/z = 384(M+H* ) . 

[0051] mmmz 

1- ^< > r 2-r c s , 6-^ ^ b ± u-2-y >± * n -i->f > 

Ub4 0] 



H 3 co 
H3CO 



f#/c D (lR^;60%) 

1 H-NMR(270Mz,CDCl 3 ) ; ^ (ppm) 1.14-1. 48(5H,m), 1.5 
5-2.12(6H,m) v 2 .82-2 .94(2H,m), 3.21(2H,bs), 3.49(2 
H,s), 3.91(3H,s). 3.98(3H,s) > 6.84(lH,s), 7.20(1H, 
s), 7.22-7.34(5H,m). 
ESI-MS : m/z = 412(M+FT ) . 

[0052] mmmi 

4-r(5,6->>^ h^>--2-:7Jt^P-l-^>ffV »-2-Y 

^;b-i-(3~y;b^a^>^>H/)b'^y - JSM^ 
Ub4 1 ] 



H3C0 

HjCO 



mmunzmtc. (mm ■, 62%) 



Bt* ; 213-215°C . 

'H-IWR^OOMz.CDCL) ; S (ppm) 1.76-1. 82(W,m). 1.8 
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8-1.97(2H,m) v 2 .06-2 .24(4H,m), 2 .62-2 . 78(2H,m) k 3. 
19(lH,dd,J=9.2Hz,3=17.2Hz), 3.31(lH,dd, 3=17. 2Hz, J= 
21.6Hz), 3.45(2H,dd,3=l2.8Hz,J=18.8Hz), 3.91(3H, 
s), 3.98(3H,s). 4.14(2H,d,J=4Hz), 6.75(1H,S). 7.12 
-7.20(lH,m), 7.14(lH,s), 7. 36-7. 54(3H,m). 12.43(1 
H.bs). 

ESI-MS : m/z = 416(M+tf ) . 

[0053] mmms 

4-r(5,6-v ; y h^->-2-^;U^n-i->r>^y>)-2-^ 
;i/]^^jix-i-(3-^^ji/^>^;U)b^y 2> : ttffiffi 10 

Ut42] 



HaCO 
H 3 CO 



<S«tt}*»fc. <JR* ; 67%) 

It^ ; 219-221 Q C(#»). 20 
1 H-NK«(400Mz,CDCl 3 ) ; S (ppm) 1. 72-1.80(lH,m)» 1.8 
6-1.98(2H,m), 2 .00-2 .24(4H f m), 2.40(3H,s), 2.54-2. 
74(2H,m) v 3.14-3. 50(4H,m), 3.91(3H,s) v 3.98(3H, 
S), 4.09(2H,bs), 6.81(lH,s), 7.14(lH,s), 7.23-7.40 
(4H,m), 12.28(liH,bs). 
ESI-MS : m/z = 412(M++f ). 

[0054] mmme 

i--> ^ p ^ ^ ->;l/ ^ f ;U-4- [ ( 5 , 6->> y h ^ V-2--7 ;U :f 
UL4 3] 30 



HaCO 
H3CO 



(ilft)^fl/c, <JR*; 57%) 



SfcS; 215-22 5°C(#j5?). 

1 H-NMR(400Mz,C^OD) ; S (ppm) 0.99-1. 10 (2H,m), 1.2 
0-1.28(lH,m), 1.28-1.42(2H,m), 1.60-1. 90 (9H,m), 1. 40 
92-2.22(4H,m), 2 .90-3.00(4H,mX 3 .28(lH,dd, 3=17. 2H 
Z,J=22.4Hz), 3.41(lH,dd,J=H.6Hz I 3=17.2Hz), 3.54(2 
H,bd,J=12Hz)> 3.86(3H,s), 3.95(3H,s), 7.07(lH,sX 
7.18(lH,s). 

ESI-MS : m/z - 404 (M+H* ) . 

[0055] mmm i 

4-[(5,6-^y h*is-2-y )V*U-\-< >£V»-2-^ 

y ^-l-g, 3 = j£j^V ^>-2--T b^ »; 
[{b4 4] 50 



HjCO 



##0(1 Tt#6ft/c4~[(5,6-^ h*'>-l-<<>2V>) 

-2->f ;io^ ^;i/-i-(i,3-^^+y v >-2--f ;to^ ^ b 

©*«fc^c*Mflo*»fc. mm ; 65%) 

Cft£^ftfc:<J:9i&&$&K:U x^-V>fy^pt' 



tt,£; 143-145'C. 

1 H-NMR(400Mz,CDCl 3 ) ; 8 (ppm) 1. 75-2 .25(7H,m), 2.7 
6-2.92(2H,m)> 3.H(2H,bs). 3.18-3 .40(2H,m), 3.68(2 
H,tJ=12Hz), 3.58-4.05(4H,m), 3.92(3H,s), 3.99(3H, 
S) v 5.59(lH,t l 3=4Hz), 6.83(lH,s), 7.17(lM,s) v 12.5 
4(lH,bs). 

ESI-MS : m/z = 394(M+hT). 

[0056] mmms 

l-(4-^O^JU^^t^^>t>;U)-4-[(5,6->^y h ^ is-2- 

y frtu-i-J >)-2-^;W]y ?-;Ub*^ u >^> 
HU5] ^ 

tf /c 0 (iR^ ; 58%) 

1 H-NMR(270Mz,CDCl 3 ) : S (ppm) 1. 32-1. 52(2H,m), 1.5 
6-1.80(4H,m), 1.90-2 .10(3H,m), 2 .86(2H,bd, 3=11. 7H 
z), 3.25(lH,d,J=3.2Hz), 3.31(lH,s), 3.45(2H,s) v 3. 
91(3H f s), 3.98(3H,s), 5.05(2H,s), 6.83(lH,s), 6.91 
(1H,S), 6.94(lH,s), 7.18-7.46(8H,m). 
ESI-MS : m/z = 504(M++f ) . 

[0057] 

l-(3-->T y^>^jU)-4-r(5,6-^ b Iris -2-7 )1>*V 
-i->f >^y>)-2-^;U]y ^;l/b^U>^> 
Hfc4 6 3 



HgCO 
H3CO 



^9 ^f#/c 0 OR*: 16%) 

139-141°C. 

1 H-N^R (40CMz:CDCl 3 )5" : 1.60-2.28 (7H,m), 2.65-2. 
83 (2H,m), 3.14-3.52 (4H f m), 3.91 (3H,s), 3.98 (3 
H,S), 4.19 (2H,bs) f 6.82 (1H.S), 7.15 (1H,S),7.62 
(lH,t f 3=7.6Hz), 7.75 (1H, t,J=7.6Hz), 7.85 (IH.s), 
8.28 (lH,d,J=8Hz), 12.62 (lH.bs). 
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ESI-MS : m/z = 423 (M4-H* ) . 

[0058] mmm 1 o 

4- f ( 5 J b * is -2-7 )l Hr P.-l— Y >£V> )-2->f 
Mfc4 7] 



HjCO 
HjCO 



-2->f;u] yf;ki-(2-t*3 yji/)t^y^>*»6, Hit 
Ml iHI*«CLT. «ft&4-^>UtlM>aHfb«« <i88t 10 
m (JR*; 34%) 

Kb£[: 177-180°C. 

1 H-NNR (40CMz:CDCI 3 )S : 1.75-2.20 (6H,m), 3.17-3. 
42 (7H,m), 3.92 (3H,s), 3.99 C3H,s), 4.90 (2H,bs), 
6.83 (1H.S), 7.18 (IH.s), 7.91 (lH.bs), 8.45 (1H, 
bs), 8.70-8.78 (l^m), 9.12 (lH.bs). (ifi^CD^U b 
>tttH5S*rr> 20 
ESI-MS : m/z = 399 (M4-HT ) . 

[0059] $mm 1 1 

;U] ^^jU-i-(3— h p^>^JiQb*^y ^> 

Hb4 8] 



(»m») (JR* ; 80%) 

S4«&: 161-162°C. 

1 H-NM* (40CMz:CDCl 3 )<5* : 1.74-2.02 (4H,m) f 2.05-2. 
26 (3H,m), 2.76-2.94 (2H,m), 3.16-3.38 (2H,m), 3.4 
3-3.56 (2H,m), 3.91 (3H,s), 3.98 (3H,s), 4.33 (2H, 
bs) f 6.82 (1H.S), 7.14 (lH,s), 7.70 (1H, t, J=8Hz) , 
8.30 (l>1,t J=7.6Hz), 8.40-3.53 (2H,m), 12.61 (lH,b 
s). 

ESI-MS : m/z = 443 (M^H* ) . 

[0 0 6 0 ] mm 1 2 40 
l-^>^;U-4-[(5-^ b ± is -2-7 )V± P-l-j > #J >) 

-2--Y y >>> 

Ub4 9] 



^ttMi <tra««:or, ««a*^w©«afb^ 
(iltt) (JR* ; 33%) 

$?£f#fco 50 
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Bfc£: 194-195*C. 

l H-IW (400Mz:CDCl 3 )5- : 1.63-2.23 (7H,m), 2.56-2. 
74 (2H,m), 3.21 (lH,dd, 3=9. 2Hz, 3=17. 2Hz) , 3.34 (1 
H ,dd, 3=17. 2HZ, 3=21. 6Hz), 3.37-3.48 (2H,m), 3.90 (3 
H,s), 4.12 (2H,bs), 6.83 (lH.s), 6.94 (lH,dd,3=2H 
z,3=8.4Hz), 7.42-7.47 (3H,m), 7.57-7.64 (2H,m), 7. 
69(lH,d,J=8.4Hz), 12.34 (lH,bs). 
ESI-MS : m/z = 368 (MfhT ) . 

[0061] mmm 1 3 

1-^ > zs)\s-4- c C2-7 a -1- >f > y > )-2- A ^1 J 
Ub5 0] 



l iH!«cUT % «Jte*^tt©««b^ 

am*) mm ; 57%) 

*jUx-^;U;fe&:pMSfii,T. ^StefeJ^S^SS^b^ 

187-189°C. 

1 H-NMR (40CMz:CDCI 3 )S : 1.72-2.23 (7H,m), 2.57-2. 
74 (2H,m), 3.27 (lH.dd, D=9.2Hz, J=17.2Hz) , 3.40 (1 
H, dd, 3=17. 2Hz, 3=21. 6Hz), 3.37-3.49 (2H,m), 4.13 (2 
H,d,3=4.4Hz), 7.38-7.50 (5H,m), 7.58-7.64 (2H,m), 
7.67 (lH,t, J=7.6Hz),7.76 (lH.d, 3=7. 2Hz) , 12.37 
(lH.bs). 

ESI-MS : m/z = 338 (MfH* ) . 
[0 06 2 ] mt&ffl 1 4 
l-^>^;b-4-[3-[C5,&-> ; y b*is-2-7 > 

^y»-2-^;i/]^Pb'ju]b'^y v>> : mmm. 

Utb 1 ] 



H 3 co 
H3CO 



mmm (urn ; is%) 

MbSL: 194-135°C. 

1 H-NMR (40CMz:CDCl 3 )£ : 1.30-1.53 (5H,m), 1.66-1. 
88 (3H,m), 1.89-2.05 (3H,m), 2.55-2.70 (2H,m), 3.2 
4 (2H,d,3=15.6Hz), 3.40-3.52 (2H,m), 3.91 (3H,s), 
3.99 (3H.S), 4.17 (2H,bs), 6.86 (1H,S), 7.18 (1H, 
s), 7.44 (3H,bs), 7.61 (2H,bs) f 11.90 (lH,bs). 
ESI-MS : m/z = 426 (M4-H + ) . 
[0 06 3 ] 9tMM 1 5 

4-rc5,6-^y h^->-2-^;b^p-i— < ^-2~A 
Tfb5 2] 
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H,CO 
H3CO 



J56WI8) 41mq(0.081nimol)^rTHF 4mltC^^L, 10%^ 
^^•?AK*10mg«:ttlA, SiBSHEtcr4«Fiai*3RaSJra 

y*y-;l,) ictflil, «**^©««{fc^» (iS 

H#) 13mg£f#/t 0 (IR* ; 39%) 10 

juy*^x-f\fc*/gt»rHfl:u Mfier^7 7 

1 H-NMR (400Mz:CDCl 3 )5 :1. 70-2. 25 (8H,m), 2.65-2.88 

(2H,m), 3.18-3.48 (4H,m), 3.89 (3H,s), 3.97 (3H, 
s), 4.05 (2H,bs), 6.85 (lH.bs), 6.94 (2H,bs),7.13 
(IH.s), 7.35 (2H,bs), 10.66 (lH.bs). 
ESI-MS : m/z = 414 (Mfhf ) . 

[0064] mmw 1 6 

4-[(5,6^y h^->-2-^;b^P-l-^>y^>)-2-^ 20 



Mfc5 3] 



H 2 C0 



OH 



^)^;l^>^l/]-4-[(5,6-^ 

> # -/ > )-2--Y ^ m t*^ y 6 , 
5£H*k:lt. «»e*^;i/tto«»fc^» (Jifit 30 

#) (iR$ ; 64%) 

1 H-NMR (40CMz:CDCl 3 ) & : 1.70-2.03 (5H,m), 2.05-2. 
28 (3H,m) > 2.93-3.15 (2H,m), 3.20-3.36 (2H,m), 3.5 
5-3.70 (2H,m), 3.90 (3H,s), 3.98 (3H,s) f 4.42 (2H, 
bs), 4.86 (2H,bs), 6.85 (Ih.s), 7.13 (lH.s), 7.30- 
7.45 (3H,m), 7.45-7.60 (lH,m) . (mM<Dy'U h >teH 

ESI-MS : m/z = 428 (MfH* ) . 40 

[0065] mmm 1 1 

> V )l C [ [ 5 1 6-^ - (i- 7* PbVK^^)]^ ;U 
^p-i-^>^y>]-2->f;U]y ^;Ub'^y ^> : jg^ia 
[ft54] 



##FJ7 r f# htitc i-*< > >^;i/-4-[ [ [ 5 , 6-^-(i-y*P tr 

(»»{*) £f#/c„ (JR* ; 33%) 50 
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*^x-^fr6W|gJiL't fc ^StSfetell©^^ 

RL£: 211-214 0 C . 

1 H-NMR C400Mz:CDCl 3 )5- : 1.04 (3H, t , J=7.2Hz) , 1.07 

(3H, t, 3=7. 2Hz), 1.70-2.23 (13H,m), 3.10-3.35 (2 
H,m) f 3.38-3.52 (2H,m) > 3.96 (2H,t, 3=6. 4Hz) ,4.04 
(2H,t,J=6.4Hz) f 4.15 (2H,bs), 6.77 (lH.s), 7.12 (1 
H,s), 7.45 (3H,bs), 7.60 (2H,bs) , 12.09 (IH.bs). 
ESI-MS : m/z = 454 (Mf \t ) . 

[0066] mmm 1 8 

4-r(5,6-^^ h^^-2-^;l/^P-l->T >)-2--Y 

^;l/-i-(2- , 7Ji/^a^>> ? >H/)b > ^<y 
[fb5 5] 



HsCO 
HjCO 



(iSfflt^) *»fc. (jR* ; 57%) 

M»£: 203-208°C . 

1 H-NMR (40CMz:CDCI 3 )S : 1.74-2.00 (3H,m), 2.00-2. 
26 (4H,m), 2.64-2.82 (2H,m) f 3.15-3.25 (lH,m), 3.2 
9 (lH,dd,J=16.8Hz,J=38.4Hz) , 3.40-3.54 (2H,m), 3.9 
0 (3H.S), 3.98 (3H.S), 4.22 (2H ( s), 6.82 (lH,s) t 
7.12-7.18 (2H,m),7.26-7.32 (lH,m), 7.46 (lH.bdd^ 
6.4Hz, 3=13. 6Hz), 7.92 (lH.bt, J=6.4Hz) , 12 .42 (lH,b 
S). 

ESI-MS : m/z = 416 (MfhT ) . 

[0 0 6 7 ] mam 1 9 

4-[(5,6-^> h^-2-7;U^P-l->f >£V>)-2-^ 

;Ui^^jl/-i-(4-^JU^p^>v ; ;l/)b:'^y t» • WSM 
Ut5 6] 



H3C0 

HaCO 



(mm#) *»te. (JR* ; 53%) 
RL^: 215-220°C . 

1 H-NMR (400Mz:CDCl 3 )^ : 1.70-1.98 (3H,m), 2.04-2. 
26 (4H,m), 2.58-2.74 (2H,m), 3.14-3.24 (lH,m), 3.2 
9 (lH,dd,3-17.2Hz,J=38.4Hz), 3.37-3.50 (2H,m) , 3.9 
1 (3H,s), 3.98 (3H,s), 4.11 (2H,s), 6.82 (1H,S), 
7.10-7.17 (3H,m),7.64-7.72 (2H,m), 12.34 (lH,bs). 
ESI-MS : m/z = 416 (M+H* ) . 
[0 0 6 8 ] 
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1) 

jS*Lfc^*3U>3&sonfNBtSJ£0, 
^*4l2nm^te^SlR*a^kiLr9JS^, 10 

W3'J>X^f7- -if , 509«MW*K (IC 
50)i Ut^/c B 

13 ; Ellman.G.L., Courtney, K.D., Andres, V.and Fea 
therstone, R.M. , (1961), Bi ochem . Pharmacol . , 7, 88 
— 95. 

2) wmit&m * 




ftffl 2000-319258 
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3) feg 





IC H Cil0 


i 


0.51 


4 


0.47 


5 


0.83 




1.7 


1 1 


0.7 


1 2 


1.2 


1 4 


1.4 


1 5 


0.32 


1 7 


0. 89 


1 8 


0.91 


1 9 


0.60 




6.7 



(51) Int. Cl. 7 liSfJIB^ 
A 6 1 K 31/454 
31/4709 
31/517 
31/55 

A 6 1 P 25/28 

43/00 1 1 1 

C 0 7 D 401/04 

401/06 

401/12 

405/06 

413/06 

417/06 

498/04 1 0 3 



F I 

A 6 1 K 31/454 
31/4709 
31/517 
31/55 

A 6 1 P 25/28 

43/00 1 1 1 

C 0 7 D 401/04 

401/06 

401/12 

405/06 

413/06 

417/06 

498/04 1 0 3 



niummym^mmttaih 2-2 mm 

AS#5 -104 

C72)IHB# »* 5SHT 

»0jJlMMrfi*iR738 ^7>F;W^0 

^^208 



F £-A(##) 4C054 AA02 CC02 CC03 DD01 EE01 
FF05 FF06 

4C063 AA01 AA03 CC10 CC12 CC14 
CC19 CC20 CC31 CC62 CC81 
DO06 DD10 EE01 

4C072 M01 AA07 BB02 CC02 CC11 
EE02 FF03 GC06 CC07 HH05 
HH07 3 3 03 UU01 

4C086 AA01 AA02 AA03 AA04 BC21 
BC28 BC32 BC33 BC45 CB22 
CB27 GA02 GA07 GA08 GA09 
Q\10 W\01 MA04 NA14 ZA16 
ZC20 



